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1. Executive Summary

In the aerospace industry, where component failure is not an option, achieving "Zero-Defect" surface integrity is a strategic imperative.
This white paper explores the critical role of high-precision abrasive systems in finishing advanced aerospace materials, including nickel-
based superalloys (Inconel), titanium, and carbon-fiber-reinforced polymers (CFRP). By leveraging the specialized technologies of SIA
Abrasives and Lukas-Erzett, MKTECH Industry provides a systematic approach to eliminating subsurface damage, ensuring dimensional

accuracy, and maximizing the fatigue life of flight-critical parts.

2. The Zero-Defect Mandate in Aerospace

The transition from traditional quality inspection to Zero-Defect Manufacturing (ZDM) requires preventing errors at the source. In

surface finishing, this means managing the delicate balance between material removal rates and surface integrity.

Key Challenges:

- Material Sensitivity: Superalloys like Inconel 718 are prone to work-hardening and tensile residual stresses if finishing temperatures

are not strictly controlled.

« Geometric Complexity: Turbine blades and "fir-tree" root profiles require tolerances as tight as +0.005 mm, demanding abrasives

that maintain their profile under extreme pressure.

« Surface Integrity Requirements: Micro-cracks or "smearing" on a surface can lead to catastrophic fatigue failure during high-cycle

operation.
3. High-Precision Abrasive Technologies

3.1 Lukas-Erzett: German Engineering for Precision Machining
Lukas-Erzett tools are engineered for the most demanding aerospace applications, focusing on stability and material removal efficiency.

» Tungsten Carbide Burrs: Engineered with specialized geometries for aerospace alloys, these burrs provide high stock removal with

minimal vibration, reducing the risk of operator-induced defects.
» Diamond & CBN (Cubic Boron Nitride) Tools:
o CBN: The optimal choice for nickel-based superalloys due to its high thermal stability and chemical resistance.

- Vitrified and Electro-plated Bonding: Provides the rigidity needed for complex profiles while ensuring the "free-cutting" action

required to prevent heat buildup.

3.2 SIA Abrasives: The Science of Surface Uniformity

SIA Abrasives' "siaspeed" and micro-abrasive systems are designed to deliver consistent, repeatable Ra (Roughness Average) values

across large production runs.

+ 1950 Siaspeed: A versatile high-performance system with an anti-clogging coating that ensures a uniform scratch pattern, essential

for detecting flaws during Fluorescent Penetrant Inspection (FPI).

« Micro-Abrasives: Used for the final polishing of turbine blades to achieve the ultra-smooth surfaces necessary for optimal

aerodynamic efficiency and heat dissipation.



4. Methodologies for Zero-Defect Outcomes

4.1 Thermal Management and Coolant Integration
Achieving zero defects requires maintaining temperatures below the material's critical transformation point. MKTECH recommends:
« Using porous vitrified wheels to facilitate high-pressure coolant delivery directly to the grinding zone.

« Implementing ultra-fine filtration (down to 5 microns) to prevent recirculated particles from scratching the workpiece.

4.2 Precision Dressing and Truing

Continuous "trueing" of the abrasive wheel using rotary diamond dressers ensures that the tool never loses its exact geometric profile,
eliminating "form error” defects in complex turbine roots.

4.3 Process Standardization (Poka-Yoke)

MKTECH assists aerospace partners in developing standardized finishing protocols. By defining exact RPMs, feed rates, and abrasive

change-over intervals, we remove the variability that leads to human-induced defects.

5. Case Study: Turbine Blade Root Grinding

Challenge: An aerospace manufacturer experienced 5% scrap rates due to thermal cracking in Inconel turbine roots. Solution: MKTECH
implemented a specialized Lukas-Erzett CBN vitrified wheel combined with a high-pressure coolant strategy and a precisely defined

dressing cycle. Result: Scrap rates dropped to 0.05% , and cycle times were reduced by 15%, achieving a near-perfect zero-defect flow.

6. Conclusion

Achieving zero-defect surfaces in aerospace is not merely a matter of better tools, but of a holistic system approach. Through the
integration of MKTECH's technical expertise and the world-class precision of Lukas-Erzett and SIA Abrasives, aerospace manufacturers
can ensure the highest levels of safety, performance, and manufacturing efficiency.
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